I. INTRODUCTION WAVELENGTH Division
Multiplexing technique (WDM) offers a means of utilizing the vast bandwidth of optical fibers and used for providing multiple parallel channels at low data rates [1] . A new hybrid approach WDM/OCDMA promises an attractive technology for application in access networks to achieve asynchronous operation, high-speed connectivity, simplified network control, flexible bandwidth management, fairness, improved security and service differentiation [2, 3] . In an optical CDMA system, all users share the optical bandwidth in an equal portion and one user cannot block access of any other user to the channel. Therefore an ideal in network fairess can be achieved [2] .
Wavelength division multiple access (WDMA) adopts in present network where the optical cross-connect switch (OXC) nodes will be the backbone elements. The basic building block of an optical ring is the optical ADM (OADM) node which aggregates traffic from low or moderate speed interfaces in the access layer [4] . The available optical bandwidth in WDMA is divided into distinct wavelength channels that are used concurrently by different users to achieve multiple access as shown in Fig. 1 . In a large network, WDMA facing a difficulty in dynamic population scheduling, collision detection schemes waste bandwidth and introduces a significant latency [3] . Consequently, we proposed a new scheme in this paper by using WDM/OCDMA in access network which provides differentiated service at the physical layer. OpTICAL The Double-Weight (DW) code has a fixed weight of 2. The main reasons we implement the DW code are efficient code construction, simple encoder/decoder design, existence for every natural number n, ideal cross-correlation X = I and high signal to noise ratio (SNR) [5] .
The paper is organized as follows. In Section 11, we review the code construction of DW code. Section III devoted to the simulation setup to study the performance of DW code in WDM OCDMA system. Section IV is devoted to the result and discussion. Finally, conclusions are drawn in Section V.
lI. CODE CONSTRUCTION
The new proposed code families are referred to as DW codes. It can be constructed using the following steps.
Step 1: The DW code can be represented by using a K x N matrix. In DW codes structures, the matrix K rows and N columns will represent the number of user and the minimum code length respectively. A basic DW code is given by a 2 x 3 matrix, as shown below:- 
In general the equation can be re-written as in equation (5) for both odd and even numbers.
Some DW code sequences are listed in Table 1 . (1) and
Notice that H1 has a chips combination sequence of 1,2,1 for the three columns (i.e 0+1, 1+1, 1+0).
Step 2: A simple mapping technique is used to increase the number of codes as shown below:- Note that as the number of user, K increases, the code length, N also increases. The relationship between the two parameters, K and N is given by equation (3) and (4) When K is even (
where N is as in Equation (3).
Notice that the spectral position of the second weight C2K is always the same as the minimum code length, N (also shown in Table 1) while the 1st weight, CilK is always one position before. This makes the DW code construction simple. For instance, if K = 4, the minimum code length, N is equivalent to 6 using Equation (3), and the spectral positions C1,4 and C2,4 are C5 and C6 as obtained using Equations (4) and (5) respectively. It is important that the weight positions are maintained in pairs, so that less number of filters can be used in the encoder and decoder. This way, a filter with the bandwidth twice of the chip width can be used, instead of two different filters, making the systems easier and less costly to implement On the transmission section, it defmes three channels with different services which consist of CW laser as an optical source, pseudo random bit sequence (PRBS) generators, non return zero (NRZ) pulse generators and external modulator. These three services are individual data where DW code has been implemented, broadcast data example CATV service and service that represent as area data. The signals coming from the transmitter in each channel will be combined by multiplexer and propagate into a single fiber.
The link section uses the fiber optic cables for the transmission. ITU standard G.652 Non Dispersion Shifted Fiber (NDSF) is used in this system. The fixed parameters which include attenuation, group delay, group velocity dispersion, dispersion slope, insertion loss and effective index of refraction, which all wavelength dependent was configured. The nonlinear effects such as Four-wave mixing (FWM), Cross-phase Modulation (XPM) and Self Phase Modulation (SPM) were configured.
The fiber span varied until 70km. At 1550nm wavelength, the attenuation coefficient is 0.25dB/km, chromatic dispersion coefficient is 17.5ps/nm-km and polarization mode dispersion coefficient is 0.07ps/hkm. Then the signal splits into two nodes by a splitter to represent the destined area.
In the receiver side, the incoming signal splits into two nodes and each node is decoded by three Fiber Bragg Grating (FBG) filter. The FBG filter decodes the signal by its wavelength to find the exact path for the user. In this system, we assume that the decoder is configurable where it can decode the wavelength address to the right user. The last mile structure was a little bit different on user data which an electrical subtractor is added to subtract the overlapping data from the wanted one. The noise generated at the receiver is set to be random and totally uncorrelated. The dark current value is set to 5nA and the thermal noise coefficient is 1.8x 10-23 W/Hz for each of the photo-detectors. The performance of the system is characterized by bit error rate (BER) analyzers to execute the performance of the three services in one area. In other words the subscriber will receive these three types of the services at their home.
IV. RESULT AND DISCUSSION
The overall performance of the services on both area of a bit rate of 2.5Gbps system is shown in Fig. 3 . The number of users is fixed to four according to the designed system where each area has two users based on decoder configuration. The effect of BER categorized into three types of services which are channel user, channel broadcast and channel service. The result can be obtained for channel user is around lkm and 45km for both broadcast and service 0-7803-8658-2/04/$20.00(c)2004 IEEE channel. Comparison can be made where maximum difference efficiency on BER between user 3 and 4 is 94.56% in area 2 while between user 1 and 2 is 98.63% in area 1. As a result, the effect of BER on area 2 has proven to have a higher efficiency than area 1. The maximum difference efficiency in both areas is on broadcast data services. This means broadcast filters in the systems must be precise to avoid wavelength crosstalk to enhance the BER performance.
1 From the number of users, user 2 has a quality data which has minimum BER on individual data which 2.32E-10 and area data which L.01E-15. However, in broadcast data as noticed before it has worst performance which has maximum BER of 6.41 E-I 1. 1.E-20.4
1.E-22 Instead of performance area, there are results that need to discuss on service performance. Fig.  4 
